INTRODUCTION
What if people could enhance their cognitive abilities by simply applying small amounts of electricity to their brains? The prospect is certainly tantalizing, but was previously only the stuff of movies and books rather than a reality. Now, however, producers of a new breed of devices marketed with taglines such as 'power your mind' and 'unlock your brain's true potential' are seeking to bring a real life slice of science fiction to consumers. The central thrust of Dr Hamilton's research is to use electrical and magnetic non-invasive brain stimulation to explore the characteristics and limits of functional plasticity in the intact and injured adult human brain. He is a faculty member of Penn's Center for Neuroscience and Society, and has written and lectured about the ethical implications of cognitive enhancement using non-invasive brain stimulation. 1 The apparatuses at issue are transcranial direct current stimulation (tDCS) devices 'that utilize[] low amplitude direct current to modulate brain excitability, facilitating or inhibiting spontaneous neuronal activity'. 2 The possible medical applications of these devices have been extensively studied, as have possible cognitive enhancement effects. 3 But all of this research has been undertaken by experts in controlled environments, and thus far, 'tDCS is not approved in the United States by the Food and Drug Administration (FDA) as a medical treatment for any indication'. 4 As such, researchers may only employ tDCS devices in experimental settings and are highly constrained in their ability to procure them.
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But the average consumer faces no such restrictions in terms of her ability to purchase and use these devices. 6 And although meaningful risks associated with the use of tDCS devices have yet to be revealed, 7 many believe that the nascent nature of this technology and its applications coupled with the complexity and relatively uncharted state of the brain makes discovery of such risks a distinct possibility.
8 Accordingly, a body of literature has developed that argues that the broad and relatively uninhibited public availability and use of tDCS devices is troubling, and criticizes perceived regulatory deficiencies that have allowed this situation to develop. Yet to effectively assess the adequacy of the regulations governing a type of device, one must have a firm understanding of the laws applicable to it in any given circumstance. In this vein, Anna Wexler has written an excellent overview and analysis of the federal regulatory environment that applies to tDCS devices in the USA. 10 She shows that there is no general regulatory gap when it comes to these products. In situations where specific medical device regulations do not apply to them, general products rules do. There is no circumstance in which tDCS devices are not regulated in some manner. Thus, criticisms that call for more regulation without meaningfully engaging the full expanse of existing law undermine their own relevance.
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In this article, we expound on Wexler's findings in two important ways. First, we highlight one of the key consequences of a product being categorized as a medical device: that it must clinically prove its medical effectiveness in addition to the risks associated with its use. This places a significant additional burden on producers; one that is not necessarily appropriate when a product is destined for general consumers rather than patients, particularly, when no substantial risks are proven to result from its use. Second, we address the body of scholarship that, rather than asserting the existence of a general regulatory gap when it comes to tDCS devices, argues that there are gaps within general products and medical device regulations specifically. We counter such contentions on two fronts. We note that the lack of a proof of effectiveness requirement under general products regulations is not a gap because, as asserted in the previous section, its absence is not inherently improper for products marketed to ordinary consumers as opposed to patients. For the same reason, the alleged inapplicability of medical device regulations to these tDCS devices is similarly not a regulatory gap. We next illustrate that medical device regulations are not necessarily inapplicable to tDCS devices destined for the general market. Instead, given the broad discretion the FDA has in categorizing something as a medical device, the application of these rules is likely simply a matter of government enforcement.
Overall, we supplement Wexler's work and call for further discretion and more comprehensive legal analysis from those who argue that additional federal regulation is needed for tDCS devices.
12

CONSIDERATIONS OF DEVICE EFFECTIVENESS
With regard to applicable regulatory frameworks, tDCS devices potentially fall into one of two broad categories: medical devices or general consumer products. 13 The former, in relevant part, makes stringent demands upon those seeking to market their products as an instrument, apparatus, implement, machine, contrivance, implant, in vitro reagent, or other similar or related article, including a component, part, or accessory, which is 10 Wexler, supra note 1. 11 Id. at 672 ('[B]efore calling for additional regulation or concluding that there is a 'regulatory gap', it must first be determined that the problem is the lack of regulation.'). 12 Id. at 696 ('Rather than adopting an alarmist approach to the new reality of consumer brain stimulation, we must navigate this unfamiliar terrain with practical, grounded assessments of social and regulatory issues.'). 13 See id. at 673 (Dividing the regulatory frameworks applicable to tDCS devices into those covering 'medical'
and 'consumer' products). (1) recognized in the official National Formulary, or the United States Pharmacopeia, or any supplement to them, (2) intended for use in the diagnosis of disease or other conditions, or in the cure, mitigation, treatment, or prevention of disease, in man or other animals, or (3) intended to affect the structure or any function of the body of man or other animals.
14 The applicability of this definition to tDCS devices is analyzed in the next section. Of relevance here is the fact that, once classified as a medical device, a product must clinically demonstrate its safety and effectiveness for medical diagnosis or treatment before it can be offered to patients. 15 A balance must therefore be struck between these two characteristics, with stricter testing and oversight required of those devices exposing users to higher levels of risk.
User safety is rightly a foremost concern when marketing devices to patients, who, as consumers, inhabit a highly vulnerable position: they are suffering from an affliction that necessitates their consumption of a therapeutic good, but lack the personal knowledge to make informed choices in this regard and are almost completely reliant upon the information and advice provided by medical professionals and medical device marketers. 16 But user safety considerations are not exclusive to medical device regulation. Though not as stringent, there is very compelling law with regard to the safety of devices intended for general consumers, and the open presentation of any potential harms attendant with their use.
First, various government agencies have Congressional mandates to ensure the safety of general products. The Federal Trade Commission can take action against 'unfair or deceptive acts or practices in or affecting commerce'; 17 a power it has employed liberally to regulate 'sales of hazardous or systematically defective products or services without adequate disclosures'. 18 In addition, the Consumer Product Safety Commission has the following purposes:
(1) to protect the public against unreasonable risks of injury associated with consumer products; (2) to assist consumers in evaluating the comparative safety of consumer products; (3) to develop uniform safety standards for consumer products and to minimize conflicting State and local regulations; and (4) to promote research and investigation into the causes and prevention of product-related deaths, illnesses, and injuries.
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Second, products liability law serves to hold producers accountable for the harm their products reap. Particularly, it operates largely on products that have observable utility and hidden risks, relative to the safer alternatives available on the market. The observable-utility feature offers an advantage that attracts consumers. The hidden-risk feature leads to injuries. This combination of features is unlikely to be regulated well by the market. The market is likely to fail, for these products, in providing incentives for optimal consumption or for producers to make welfare-enhancing design changes. In contrast, for products with open and obvious risks, the market is likely to regulate optimally, in the sense that where alternative designs exist that offer equivalent utility and less risk, the market will effectively exclude the riskier products.
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This body of law therefore encourages the disclosure of risk, and the divulgement of and seeking of accountability for hidden risk through legal actions addressing harm suffered. 21 Finally, where the risk accompanying a widely used product is sufficiently proven and severe, Congress has taken action to mandate specifications and warnings necessary for its manufacture and marketing. 22 Thus, as opposed to its focus on safety, what is more unique to the regulation of medical devices, compared to that of general products, is a commensurate focus on effectiveness. 23 While the classification of an apparatus once it is labeled a medical en/About-CPSC/ (accessesd Mar. 17, 2016)('CPSC is charged with protecting the public from unreasonable risks of injury or death associated with the use of thousands of types of consumer products under the agency's jurisdiction.'). 20 . 23 The FTC can monitor product effectiveness through its mandate to prevent unfair or deceptive commercial acts or practices, but it is hard to argue that this makes the focus on effectiveness under general consumer products regulation commensurate to that on safety. 24 And regulators determine the requisite benefit needed to offset any risk, not patients. This differs greatly from general product settings, where regulations and incentives push for risk disclosure and mitigation, but benefit assessment is largely left to consumers. Such a dichotomy is due to the comparably vulnerable position of patients, as noted above, 25 which supports the clinical finding of benefit and a government risk-benefit analysis prior to a device being approved for medical use. 26 We do, however, wish to briefly note an important concern. If devices marketed to general consumers are regulated such that safety is accounted for but effectiveness is left to user discretion, this potentially allows for the creation and mass consumption of devices that, while not harmful, have no actual effect. Such a situation could do significant damage to the field of tDCS research-eg diminish funding-if the technology gains an undeserved reputation for being a pseudoscience, or even worse, a scam.
27 But despite this worry, it is not the responsibility of the government to protect the scientific reputation of a technology, only the safety and freedom of its citizens.
With the proof of effectiveness facet of medical device regulation in mind, calls for the blanket application of this legal framework to all tDCS devices are presently unsubstantiated. The mere existence of risk, let alone its absence and simply an apprehension of risk, is a tenuous reason to label something a medical device and demand stringent showings of effectiveness. General products regulations take safety into account, and ordinary consumers, as opposed to patients, are capable of deciding whether a given device works for them. For these reasons, compelling tDCS devices marketed to the general public for cognitive enhancement to meet the same premarket approval requirements as medical devices would place an undue burden on producers. The differential regulation of the same product depending on the market for which it is intended is therefore not intrinsically inappropriate in this instance.
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THE 'GAPS' IN FEDERAL tDCS DEVICE REGUL ATION
In her article, Wexler admirably demonstrates that there exists no general regulatory gap when it comes to tDCS devices. That is, even if a given device is not categorized as a medical device, an extensive regulatory framework still applies to it. But there has blossomed a body of scholarship contending that, rather than there existing a general regulatory gap with regard to tDCS devices, such gaps are present within the medical device and general products regulatory frameworks specifically. 29 We disagree. Every argument for the amending of medical device rules to cover all tDCS devices explicitly or implicitly asserts that complementary gaps exist within both medical device and general products regulations. 30 The alleged gap in general products law is that this framework does not necessitate the proper level of inquiry into the safety and effectiveness of tDCS devices. But, as presented in the previous section, these regulations, though not as stringent as those for medical devices, address user safety fairly robustly, particularly given the overall lack of proven risk attendant with the use of tDCS devices. Moreover, intensive inquiries into device effectiveness are not inherently necessary when the product in question is not marketed to patients. As such, any gap in the coverage of tDCS devices under general products regulations has thus far failed to be convincingly presented. For these same reasons, coinciding contentions that medical device regulations contain a gap because they do not apply to all tDCS devices are also unpersuasive.
But, in addition, the language of federal medical device regulations does not necessarily exclude tDCS devices marketed to general consumers. As noted above, a device is legally a medical device if one of two conditions apply: (1) it is intended for therapeutic diagnosis or treatment; or (2) affects the structure or function of the body.
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These requirements are broad, and courts have given the FDA a great deal of deference in applying them. 32 It is the FDA that determines the intended use of a device, not the producer, although these determinations can be disputed in court. 33 Generally, the Administration looks to producer representations of the device to the public-ie labeling and advertising language. 34 But it can also consider a much wider array of factors: the circumstances surrounding product distribution, statements by manufacturers, instruction booklets, financial arrangements, shareholder reports, employee and third-party statements, and actual consumer use. 35 While these sources give producers the opportunity to influence the legal categorization of their products-and therefore the level of government scrutiny and regulatory burdens they are subjected to-the FDA ultimately has a broad space in which to look for qualifying representations and significant authority to construe language as it deems appropriate. 36 Moreover, the FDA's interpretations of intent
